Nitric oxide inhibition of renal vasoconstrictor responses to sympathetic cotransmitters in the pig in vivo.
The object of the present study was to investigate the involvement of nitric oxide (NO) in the regulation of renal vasoconstrictor responses to sympathetic nerve activation, and each of the known sympathetic cotransmitters separately, in the pig in vivo. Renal vasoconstrictor responses were elicited by sympathetic nerve stimulation, the alpha(1)-adrenoceptor agonist phenylephrine (10 nmol kg(-1), injected iv), neuropeptide Y (NPY, 120 pmol kg(-1), iv) acting on the NPY Y(1) receptor, and the stable ATP-analogue alpha,beta-methylene ATP (mATP, 10 nmol kg(-1)) presumably acting on the P2X(1) purinoceptor. Infusion of the NO-donor sodium nitroprusside, at a dose (0.1 mg kg(-1) h(-1), iv) that elevated renal blood flow (by 14 +/- 7%) and lowered mean arterial pressure (by 30 +/- 5%), inhibited renal vasoconstrictor responses to sympathetic nerve stimulation, phenylephrine, and NPY, but not to mATP. In contrast, injection of the NO synthase inhibitor Nomega-nitro-l-arginine methyl ester, at a dose (10 mg kg(-1), iv) that lowered renal blood flow (by 47 +/- 4%) and elevated mean arterial pressure (by 28 +/- 8%), potentiated the renal vasoconstriction evoked by sympathetic nerve stimulation, phenylephrine, and NPY, but not mATP. It is concluded that endogenous NO may function as an inhibitory modulator of vasoconstrictor responses to the sympathetic cotransmitters norepinephrine and NPY. In contrast, NO seems not to modify vasoconstrictor responses to the sympathetic cotransmitter ATP, a discrepancy that may be due to differences in the types of receptors and intracellular effector mechanisms.